Purification and partial characterization of a stimulatory factor for lamb thymus RNA polymerase II.
A heat-stable protein (HSF) that stimulates the activity of lamb thymus RNA polymerase II has been purified 2500-fold and partially characterized. This factor stimulates the activity of RNA polymerase II up to 13 times and retains complete activity when heated at 90 degrees C for 5 min. Stimulation is observed only in the presence of RNA polymerase II and requires native DNA as template. The stimulatory factor has a sedimentation coefficient of 2.7 S, a diffusion coefficient of 9.55 x 10(-7) cm2/s, and an isoelectric point of 8.0. Calculated from the sedimentation and diffusion data, the factor has a molecular weight of about 24,000. Electrophoresis of the purified factor on polyacrylamide gels in the presence of sodium dodecyl sulfate results in a single band corresponding to a molecular weight of 25,000. The number-average length of the RNA synthesized by RNA polymerase II is increased in the presence of the factor. Sedimentation velocity and exclusion chromatography experiments suggest that the stimulatory factor interacts with RNA polymerase II. These results suggest that the factor stimulates RNA synthesis through a direct interaction with RNA polymerase II. The stoichiometry of the HSF-RNA polymerase binding appears to be about 1:1. HSF is located in the nucleus, as determined by cell fractionation studies.